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INVESTIGATION OF THE EFFECTS OF  
EXPLOSIVE STRENGTH TRAINING ON PHYSICAL  








The aim of the study is to investigate the effects of explosive strength training applied to 
futsal athletes for 8 weeks on determined physical and physiological parameters. 
Experimental group took explosive strength training 3 days in a week. The control group 
did not perform any sports activities for 8 weeks. The experimental group of the study 
consisted of n = 18 male futsalists with age 21.2±1.9 years, height 1.79±,038 cm and weight 
71.9±4.05 kg. The control group consisted of n=18 male futsalists with age 22.3±2.2 years, 
1.77±,046 cm and a body weight 73.48±3.98 kg. The participants are university students 
and the studies are planned in a way that will not hinder their education. In the statistical 
analysis research, the results of futsal players were evaluated in the SPSS-19 program. It 
was seen that the values obtained from the participants showed normal distribution. The 
results obtained from participants were evaluated with the paired-T test. After the rapid 
force studies, there was a statistically significant difference in the handgrip values of the 
experimental group athletes, while there was no significant difference in the control 
group. There was no statistically significant difference in experiment and control group 
of body weight, total muscle rate, body fat percentage, flexibility, 10m speed, vertical 
jump, shot velocity, resting heart rate (RHR), anaerobic power values (p<0.05). Tests were 
applied to all participants before and after the studies.  
 
Keywords: futsal, explosive strength, physical parameters, physiological parameters  
 
1. Introduction  
 
The futsal game of our time gets more attention than expected. It is a fast-moving game 
where futsal people, who are close to the small sided games understanding of football, 
enjoy common excitement and sharing. Futsal, like a small-sided games, is a fast moving 
game where people enjoy watching, experiencing common excitement and sharing. 
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Futsal, where more clubs are established and more matches are organized in order to 
compete in this sports branch worldwide, reaches larger masses on this occasion. In this 
sport, where the game develops very fast compared to other branches, the attacks are 
frequent, and the ball never stops, besides the aerobic capacities of the athletes, their high 
speeds, especially their high anaerobic capacities, must be robust (McInnes et al., 1995, 
Alexander ve Boreskie, 1989). This situation creates a physical and physiological burden 
for athletes. During competition, futsal players face countless close contacts, using the 
highest level of their capacity to win these matches. 
 This game is determined by keeping the cadence of the match always at the top 
level, and the ability of the athlete to come to the fore and affect the result. While it has 
similarities with many sports branches in terms of play, futsal is universally represented 
in the FIFA organization, this sport is played in women's and men's branches. A futsal 
team is made up of 2 goalkeepers, 10 field players and match versus rival team in the 
field. If the ball goes out of, time is stopped by the referees, and numerous players 
substitution can be made during the match. Preparations and programs should be made 
by taking into account the physical, physiological capacities of futsal players. Fatigue 
occurs when high anaerobic exertion occurs during the long match period, where the 
tempo of the competition is high. Despite being in demand, perhaps very limited research 
studies have been done about futsal with the fact that this sport branch is not at the 
expected level of financial gains compared to others. If compared to different sports, 
futsal is a sport in which It is a sport in which futsal tactics and technical weight are felt, 
countless sprints and counterattacks are made, and the game without ball is active and 
fast (Barbero-Alvarez et al., 2008). 
 Compared to football, basketball, handball, futsal is among the branches where 
more anaerobic capacities are used and maximum speed and performance are shown 
(Bangsbo, J. L. Nørregaard, 1991, Bloomfield et al., 2007). Futsal in performing and resting 
relationship is an approximately 1 vs. 1 challenging; in other words, it is thought that the 
futsal player is stationary, walking or low-moving without resting. In futsal, performance 
is considered as the meaning studied at medium, high or maximum speed, while it is 
stated that it is more exhausting in terms of performance compared to different sports 
branches (Barbero-Alvarez et al. 2008, 2010). While elite futsalists perform on average at 
low intensity every 14 seconds, medium intensity every 37 seconds, high intensity every 
43 sec., and maximum intensity every 56 sec. during the match, they change locomotor 
activities every 3.3 seconds (Dogramaci et al., 2011, Barbero-Alvarez et al., 2004, 2008). 
Futsal is a fast-powered sport and it can be said in the light of these data that it dominates 
the majority of the encounter phase. 
 High intensity quick force covers most of the futsal match. Futsal is a sport played 
as fast, quick, explosive. The team that possesses the ball strongly needs explosive 
strength to attack in the most effective way. In fact, in some phases of the encounter, the 
result can only be obtained faster. In this way, it is among the most necessary parameters 
of futsal. Futsal includes running fast, running in different directions, good offensive and 
defensive technique, a wide variety of jump types. For this reason, quick force is 
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important for athletes in practicing all technical and tactical tasks. However, explosive 
strength ranks high in futsal success requirements. The aim of this study is to investigate 
the effect of rapid strength training on the physical and physiological capacities of 
futsalists. Our study is to understand the physical and physiological requirements of 
futsal and to identify deficiencies for future research. On this occasion, it will be possible 
to provide futsal players with the necessary level of training. Thus, it will contribute to 
the development of the futsal sports after a clearer determination of physical and 




The aim of the study is to investigate physical and physiological capacities’ effects of the 
explosive strength training applied to futsal players for 8 weeks. Study group working 
ages 21.2 ± 1.9 years, height 1,79 ± ,038 cm, weighing 71.9 ± 4.05 within kg n = 1 8 male 
futsal players formed. Control group aged 22.3 ± 2.2 years, height 1.77 ±, 046 cm, weighing 
73.48 ± 3.98 kg, n = 18 male futsal players formed. The participants are university students 
and the studies are planned so as not to hinder their education. 
 In order to obtain scientific data, sufficient literature searches have been made and 
research processes have been acted accordingly. Measurements were applied to the 
participants to determine the value of the parameters by performing the study in 
accordance with its purpose. The results are in accordance with the quality of the 
determined research objective. It was determined that the results reached were consistent 
with the literature. All participants were tested before and after research. 15min. 
Warming-up program was applied to the participants before the test and training. This 
measurement was applied twice by all participants. 
• Flexibility (Sit and Reach test), the athlete sat on the marked area and rested his 
feet on the test bench, with the knees stretching without bending, with the hands 
on top of each other, the upper limb was also tense, pushing the ruler on the table 
as far forward as possible with the fingertips. The best rating of the participant 
was recorded. Sit and reach test material used (sit and reach test equipment). 
• Jump Test (Vertical Jump Test), when participant with upright posture, legs open 
not to exceed shoulder width. This measurement was applied twice by all 
participants. The best rating of the participant was recorded. Vertical jump TKK 
5406 jump- meter device was used.  
• Anaerobic power was determined by the Lewis Formula (kg-m / sec) applied to 
body weight and jump distance of the athlete (Tamer, 1995).  
 
 P = √4.9 x Body Weight x √D 
  
 Where: 
 P = Anaerobic Power (kg-m / sec) 
 D = Vertical Splash (cm) 
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• 10 m. sprint test, participant runs at the highest speed from the starting point to 
the finish line. Score time (sn.) was determined using the photocell device. This 
measurement was applied twice by all participants. The best rating of the 
participant was recorded. 10 m. sprint Newtest 300-Finland device was used.  
• Body Composition, athlete's total fat, muscle ratios and weight were determined. 
Body composition analyzer Tanita BC-418 device used.  
• Resting heart rate (RHR), designated location where athlete sitting in resting state 
with the help of stethoscope and stopwatch, beat/min warning value was 
determined. 
• Hand grip test (dominant), while athlete was standing his arm was close 45° to the 
body, he applied all his strength to the dynamometer without touching his body 
with his dominant hand. This measurement was applied by the dominant hand 2 
times by all participants. The highest value is noted. Takkei brand (hand-grip) 
hand dynamometer device was used for handgrip strength. 
• The shot velocity, participant runs from the back to the goal on the futsal field and 
hit the middle of the futsal ball, which was placed at the penalty point, with the 
top of his dominant foot, at the highest speed he could. Shooting speeds were 
determined with Pocket radar device. This measurement was applied twice by all 
participants. The highest value is noted. "Pocket Radar Ball Coach / Pro - Level 
Speed Training Tool" device is used.  
• Height, determination of athletes’ height measurements with a stadiometer 
(Holtain) device. 
 
3. Training Program 
 



















10x%55 10x%55 10x%55 10x%55 10x%55 10x%55 10x%55 22 
2.Set 
Rpt/Pct 
12x%55 12x%55 12x%55 12x%55 12x%55 12x%55 12x%55 22 
3.Set 
Rpt/Pct 
14x%50 14x%50 14x%50 14x%50 14x%50 14x%50 14x%50 22 
4.Set 
Rpt/Pct 
15x%45 15x%45 15x%45 15x%45 15x%45 15x%45 15x%45 22 
1.Set 
Rpt/Pct 
10x%55 10x%55 10x%55 10x%55 10x%55 10x%55 10x%55 22 
Note: Rpt = Repeat, Pct = Percent 
  
The 8-week quick strength training program was applied to the experimental group for 
3 days a week. Before the studies, warm-up exercises for 15 minutes were performed. 
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4. Statistical Analysis 
 
The results obtained in the study were evaluated in the SPSS-19 program. It was 
understood that the values obtained from the participants showed normal distribution. 




Table 1: Resting Heart Rate of the Participants 
Test Group N x̅ S.S T P 
RHR 
Study 18 ,642 ,376 1,7 ,10 
Control 18 ,461 1,32 1,4 ,15 
Note: *RHR; Resting heart rate,**x̅; pretest-posttest mean 
 
As can be seen on Table 1, no statistical difference was determined in the study and 
control group data (p<0.05). 
 
Table 2: Body Fat Percentage of the Participants 
Test Group N x̅ S.S T P 
BFP 
Study 18 ,315 ,885 1,5 ,14 
Control 18 ,227 ,791 1,3 ,19 
Note: *BFP; Body Fat Percentage **x̅; pretest-posttest mean 
 
As can be seen on Table 2, no statistical difference was determined in the study and 
control group data (p<0.05). 
 
Table 3: Total Muscle Percentage Values of the Participants 
Test Group N x̅ S.S T P 
TMP 
Study 18 ,548 1,41 1,6 ,11 
Control 18 ,374 1,05 1,5 ,15 
Note: *TMP; Total Muscle Percentage **x̅; pretest-posttest mean 
 
As can be seen on Table 3, no statistical difference was determined in the study and 
control group data (p<0.05). 
 
Table 4: Hand Grip Values of the Participants 
Test Group N x̅ S.S T P 
Hand Grip 
Study 18 ,705 1,45 2,0 0,05 
Control 18 ,392 1,07 1,5 ,14 
Note: **x̅; pretest-posttest mean 
 
As can be seen on Table 4, statistically significant difference was determined in Hand 
Grip data of Study group (p<0.05). No statistical difference was determined in the control 
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group data (p <0.05). 
 
Table 5: Vertical Jump Values of the Participants 
Test Group N x̅ S.S T P 
Vertical Jump 
Study 18 ,555 1,29 1,8 ,09 
Control 18 ,332 1,37 1,3 ,29 
Note: **x̅; pretest-posttest mean 
 
As can be seen on Table 5, no statistical difference was determined in the study and 
control group data (p<0.05). 
 
Table 6: 10m. Sprint Values of Participants 
Test Group N x̅ S.S T P 
10m. sprint 
Study 18 ,072 ,017 1,7 ,09 
Control 18 ,055 ,015 1,5 ,13 
 Note: **x̅; pretest-posttest mean 
 
As can be seen on Table 6, no statistical difference was determined in the study and 
control group data (p<0.05). 
 
Table 7: Anaerobic Power Values of the Participants 
Test Group N x̅ S.S T P 
Anaerobic Power 
Study 18 5,83 16,9 1,4 ,16 
Control 18 ,833 17,6 ,21 ,48 
 Note: **x̅; pretest-posttest mean 
 
As can be seen on Table 7, no statistical difference was determined in the study and 
control group data (p<0.05). 
 
Table 8: Weight (kg) Values of Participants 
Test Group N x ̅ S.S T P 
Weight (kg) 
Study 18 ,285 ,745 1,6 ,12 
Control 18 ,328 ,898 1,4 ,14 
Note: **x̅; pretest-posttest mean 
 
As can be seen on Table 8, no statistical difference was determined in the study and 
control group data (p<0.05). 
 
Table 9: Flexibility Values of Participants 
Test Group N x̅ S.S T P 
Flexibility 
Study 18 ,501 1,2 1,2 ,10 
Control 18 ,389 1,1 1,3 ,18 
Note: **x̅; pretest-posttest mean 
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As can be seen on Table 9, no statistical difference was determined in the study and 
control group data (p<0.05). 
 
Table 10: Shot Velocity Values of the Participants 
Test Group N x̅ S.S T P 
Shot Velocity 
Study 18 1,22 2,78 1,85 ,08 
Control 18 1,16 2,79 1,77 ,10 
 Note: **x̅; pretest-posttest mean 
 
As can be seen on Table 10, no statistical difference was determined in the study and 




In this research study group 8 weeks duration has taken explosive strength training. The 
control group did not perform any sports activities for 8 weeks. After the explosive 
strength training, there was a statistically significant difference in the hand-grip values 
of the study group, while there was no significant difference in the control group. 
 There was a not statistically significant difference in study and control group’s 
body weight, total muscle percentage, body fat percentage, flexibility, 10m sprint, vertical 
jump, shot velocity, RHR, anaerobic power tests (p <0.05). Tests were applied to the 
participants before and after the studies. As a result of the research, although there are 
improvements in the experimental group tests, it is not statistically significant (p<0.05). 
  Futsal is similar to small sided game, man-to-man struggles are often encountered 
in the attack and defender phase; so, for these reasons, futsal players are required to have 
improved explosive strength capacity. 
 Statistically significant difference was not observed in anaerobic power test values 
of experimental and control groups. Similarly, in a different study, no significant 
difference was observed in the anaerobic power values of participants (Erol and Sevim, 
1993). Researches, in the past, indicate that the futsal plays fast, and accordingly, the 
success of this sports related to the stronger anaerobic capacities of the futsal players. 
 There was no statistically significant difference in body fat percentage, total 
muscle rate, weight values, values of the study and control groups (p<0.05). When 
jumping, jumping, sprints and similar performances are performed, the athlete's weight, 
body fat percentage, and total muscle ratio are important. This is such factors will 
adversely affect the performance of the futsal players (Boileau and Horswill, 2002; 
Heyward and Stolarczyk, 1996).  
 In resting heart rate (RHR) statistically significant difference was not observed in 
values of the experimental and control groups (p <0.05). Koç et al. (2006), in their study, 
did not find any difference. 
  No statistically significant difference was observed in vertical jump the values of 
study and control groups (p<0.05). Although there was improvement in vertical jump 
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values, but there was no statistically significant difference. In a different study, similarity 
to our study no difference was found in vertical jump values (Erol and Sevim, 1993). 
 Exercise and control group’s the values of flexibility there was no statistically 
significant difference (p<0.05). Unlike study results, another study showed an increase in 
flexibility values (Ateş et al., 2007). In order for the shot to be kicked fast, the joints 
performing the shot have a relationship with the range of motion. According to this 
study, the reason why the shot rate values were not statistically significant was associated 
with the low flexibility values. Eskiyecek et al. (2019) determined significant 
improvements in terms of flexibility, vertical jump force with circuit training (p <0.05). 
  No statistically significant difference was observed in the shot velocity values of 
the study and control group (p<0.05). In different studies, improvement in shot velocity 
data has been determined (Chih & Ying, 2015). Low level of explosive strength, shooting, 
dribbling, preventing turns, stopping, sprinting, jumping etc. leads to the absence of 
strong muscle contractions that do not occur. 
 There was no statistically significant difference in the values of 10m sprint of study 
and control group (p<0.05). Similar to the results of different studies 10m sprint value 
was no significant statistical difference seen (Kaya, 2018; Roberts et al., 2002). Explosive 
strength is indisputably important for futsalists as there is a special capacity in every 
sport branches. Quickness, sprint, and shooting are among the important capacities in 
the futsal. It is important that these features are top-notch as futsal players often show 
their skills in the combat phases. Explosive strength allows sportsman to gain superiority 
to the opponent by performing body feint / dummies, deceptions in the branches with or 
without ball, reduces the risk of injury, reinforces the sports success, renders the 
opponent inactive. 
  Statistically significant difference was observed in hand grip values of the 
experimental group (p<0.05). Unlike the results of the study, another study showed a 
significant difference in hand grip values of athletes (Erol and Sevim, 1993). 
  The study demonstrated the importance of applying explosive strength training 
programs to futsal players. 
  Unlike other sports branches, studies on body composition, body fat percentage, 
total muscle mass, weight values are limited in futsal. Therefore, ideal futsalist norms 
cannot be determined by the fact that futsal cannot be centralized in research projects. 
For example, among the factors of success in futsal, force constitutes 35% of the overall 
skill of the athlete. 
  Therefore, a futsal player strength is not at an advanced level cannot succeed. It 
was determined that the average weight and height values of the sportsmen who 
participated in our study were similar to the literature (Arnason et al., 2004). Jumping 
ability, a combined skill, depends on leg explosive strength and jumping techniques 
(Akçakaya, 2009). 
 Motoric capacities of athletes who do not see any improvement in jump and speed 
parameters will also be limited. High bounces, shot speeds, sprints, rapid strength 
provides futsal players with the basis for performance, higher reaction. 
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 The low force capacity is directly related to the low ability of the futsalist in the 
phase of attack, defense and especially man-to-man (Wisloeff, et al., 1998). The research 
has revealed that there may be a problem in the implementation of fundamental 
movements at the time of confrontation with the insufficient force of futsal players. 
Eskiyecek et al., (2019) reported that circular rapid strength training performed on land 
by body weight had a positive effect on swimming performance. For more extensive 
explosive strength, more advanced explosive strength programs covering all extremities 
should be created. According to these results, it is thought that the other motor abilities 
and anaerobic power levels of futsal players did not develop significantly in the same 
direction. According to the data obtained in the study, it was observed that there were 
no deep differences between futsalists. Positional differentiation is more common in 
football when comparing parameters. Defense and offense positions, because futsal 
players often rotate unlike football, similar differences in football are not evident. For this 
reason, a connection was noted in the data of the athletes. Having advanced basic motoric 
features, good performance is demonstrated, and this performance continues for a long 
time. Thereafter, a quick strength training program should be created for each basic 
motor feature. Increasing the force quickly ensures that the work to be performed 
(product of force) is fast. 
 The data obtained through the study contributes by completing the knowledge of 
the futsalists about the force quickly. In addition, we think that the data we have applied 
will be a model for future studies. We think that the subjects that are not included in our 
study due to different reasons and restrictions, but that need to be examined, will be 
investigated by taking the example of our study again. With the increasing number of 
experimental studies, football will become a popular field among scientific circles. The 
absence of physical and physiological parameters of athletes is explained as follows; 
Developments are considered to be limited with the focus of the applied program mostly 
on the upper extremity. Nonetheless, the limited number of participants in the 
experimental and control groups is thought to be the reason for the lack of statistical 
significance. Increasing the number of participants should be taken into consideration in 
future studies. 
 The difference between body fat percentage, total muscle and weight values of 
futsalists who participated in our study compared to elite futsal players in different 




Participants who will be determined for future research should determine the factors 
such as their athletes' age, training histories, training times, etc. and choose among the 
athletes whose values are close to each other. 
 The fact that the national futsal matches are limited affects the readiness of the 
athletes as well as their inability to train continuously. 
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   It is thought that the applied statistical significance level will be determined in 
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